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PROBLEM TO BE SOLVED: To provide a semiconductor 
integrated circuit device in which power consumption 
can be reduced without reducing sense operation speed 
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SOLUTION: An external power source potential extVdd 
is reduced, and supplied directly to a sense amplifier 
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being equal to the external power source potential 
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higher than the lowest limit value in specifications, the 
VDC circuit 410 supplies a potential being equal to the 
lowest limit value in specifications to the sense power 
source line VSH. 
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mr^ * t »j -b a e> ifimm s ^ t n j; o £ u 

ME-fe > x 7 > yjcsa^ n^rt««s y - h t > 
WflE&ajAmffiibTifErtawiisy-K^ffl*^. na 

E»««»«JEE^3fS©«ffi«k0ft^^«'&^. iiufB^SB 
«K«IEt«UV>«IE*m*«ffi ( !:l> , rifErt»««y 

«fErt«««/-H«w»«Snfcx*y^**i:€:* 

H**S2] MEfB 1 <o«flEft»#Rtt, itutB1r>X 

MrE**«ffii:MEI*T«ffii:S:S», j»Effi;?7®££ 

[If ^4] MEffBEIsIK^. 
flftfi»MEE£fflEirF«ffi££ArtU *OJt«tt* 

mm^y^ytfrnTte* »EJt«igK3&^ffi**tis 

ifc«WSHI£Slj\ (ttErt»««y-K©ffl*«flE€:«UI 
"f5, «[**3CE««)*»fls:||l8llHl»SI«. 

£WtflE#A*£ft*, St#«3KE«<B¥»fl^«® 

HulH-fe>X7>7 P (7)^^^(Cx^'y7 P ;^ftiC5 ! E^ 
Sti^a(IEffl*«EE3&«Br)E0«ffiJ;O«^»ftlc, i»E 



2 

«!6¥a*fttr, M*9 1 £Ett®¥**ftttStt£ 

So 

7>7 0 c7)g^^irHulB^^^mi£^^t-^, W*« 
7 fcE«^*3S**»®S»S«. 
t«*3H9] j»EBr£©*flEtt, »««S«J3£<Dtt» 
±<0TR«T*S* »*«l^<ktf«f*3B7lcE«©* 

[0 0 0 1 ] 

[0002] 

^•T^t^'^U (DRAM) ©^^EUtWt 
[0 0 0 3] -»C7Kllf«fiVdd s (i^MI 

[0 0 0 4] 7H»MffiVddsl/ 

[0 0 0 5] AMrtO;rt : E'J-t:JU7ly<SB<Z) 

©/^EU-fe;U7l/-r»*i-fe>X7>y3 0tt f 7 hjR-f 
3 7-fXEItt2 Ot/tUtiH 0<h£^tr o 

[0 0 0 6] t>77>y30H PftMMOSh 
7>y^PL P2tNft^MOSh7>yX3 ? 
Nh N 2 ££#0 0 

[0 0 0 7] Pft^MOSh7>yX^Plliy- 
40 HA 3 iPft^MOS h7>yX^P3 ^OIHfclS 
fse^fU Pft^MOSh7>yX^P2H7-FA 
4iPft^MOS h7>yX^P 3 fcGUHfcftttS 

[0 0 0 8] Nft^MOSh7>yX^Nl 
«;-FA3 ^N^t^MlOS h7>yX^N 3 £CD 
HfC««$n, Nft^MOS h^>vX^N2tiy 
- HA4tNftMMOS h7>yX^N3 £<Dffl\Z 

[0 0 0 9] Pft^MOSh7/yX^PlUC/ 
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-KA4£««2*U Pft^MOSh7>yX^P 

MfcIV*iB«Sft. i-A4l£tf> HlZBLtfi 

[00 10] Pft^MOSh7>yX^P30V- 
Xttir>X«««VSH (SS^SfexRl) £^LTl*jgE 
S«SEES£lsI& (VDC) KSttsn, -^y-hte 

/- kz sopcsa^ns. 

[0011] N^^JUMOS h7>yX^N3 

«;-HVSL (gBHffitfiR2) S*LTS»Sn5. 

[0 0 12] k*y hSKn^-f XlsJK2 Ote, t:y h» 
BL(!:ZBLt©BC8a^ nrc N ^ * * Jl/M OSh7 
>yX^N4«h, tfy HlBLiZBL t©BtitM^ 

£<at?o Nft^MOS h7>> ? X^N4-N6^ 
-h«<h J bir/-FA2iCg^$nSo N3^* 
JI/MOS h7/vX^N 5 tNetCMfttt/ - FA 
l<hfe^$n^)o y-HA2Ht , 7h^37<X<l^ 
BLEQ£^tf> ;-h'AltteyhItfiVBLS5 

»CJ6«UT, t'y h»B l i: z b l ®se§ t'y Mi 

IW«&Vd d s/2m 
[0 0 13] ^^EU-fe^l 0^, 7^tXffl©Nft^ 
)VUOS h7>vX^N 7.£«*R*ffl<0*WV>*C 

$n-6o N^^JWMOS h7>^X^N7ij:t'7 
BLi^t/Vy^ClO-ifl (X rlx-vy-FS 

n) ^©Bicttttsns. +t^y^ci©ffi*tatt 

t^I/-htfiVcp^tS. 7-HSWLH ;* 
^'Jt;H0^ffift$«o fcfyh*8*BL, ZBL 

[0 0 14] UTC^^T, «J*ir;H O^Hf-^ 

[0 0 15] ^8^07^^L^:ir>AT>X3 0 <£>Uj 
[0 0 16] i8^#Ilt, ^S!JT 

Vdds>max (2XVthn, 

i^T. -fe>xeag»vsH±Tc?)7u-ri(iffSfi:vd 

dste (i) S^*a:-r^«i:-5^«ficT'**^S^* 

[0 0 2 2 ] -b>A7>^3 OcDliOJWOftfttSK 

tt, t>^7>^3 0fl<DSMOSh7>yX5' - C©y 
-hV-7SftVg s tSMOS h7>yX^0lt^ 
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3 XH^B L E Q#H l/^i^oTt^o 
ot, t^y h*-f 3^-<XlfiI»2 O^Nft^MOS 
h^>vA^N4-N6^^>^n7 u c^Sii:^oT^ 
o o R T 1 £t fiS T { 1 , L* y h BL, Z 

Vd d s ^Lx-^OllfiT^^^mfeGND^CO^ 

•So 

[0 0 17] ^giJT lt7-F8WL^Hl/^W:Stt 

io ^ : eut;nort©Nft*^MOsh7> 

dVStf±#TS. bfy h»ZBL(E>«&tetf-/ 
hi*ttVblOS*T»5fc^ kfyh*l**BL, Z 
BLK«ffij&#£i;*. 

[0 0 18] PtiT2C[i n>x7>7°8$m\:mm 
sop, soN^nt'nLi/^, hk;^^^: 

t^bPft^MOS h7>yX^P 3*<fctfN^-V 
20 ^MOS h7>yX^N3«nfn^>$tl, ir> 
X7>7°3 OjWgttftlStt*. -t<OJB*, t'^hftBL 
<ht'7 h»ZBL£C0«ffiM**«lg$tt* ^h»BL 
^u^^'-J feJl, 1 0CO7, hl/-^;- KSN^Hf- 
*0«ttT?*S7H ftfPafiVd d s fc3l#±tf£>ft 
<5 fcfy h^Z BL0lWt:7 MltfiVB 

[0019] t/xr>7°3 o p?- 

<h^i^m{iv t h p mc<-t>z,7>7°3 o&m 

30 JsTf §N?t^M!OS h7>yX^N 1 , N2<DL# 
Tt>X7>7 # 3 0tf»fts£lll6^*fc«&l;:«:, P5P-V 

^i/MOSh7>yx^Pi, p 2 coy— hv-xifi: 

Vg s#«{4V t h p c k0 : bA^<^b^^n^e 
?\ IrILX NftWMOS h^>>?A^N 1 , N 2 CO 
y-hV-XtaVg s #SffiV t h PckD^A^<& 

h-y-xtfivg s ^^T^btj^n^o 

[0020] Vgs=Vbl=Vdds/2 
40 i-3Tir>A7>X3 O^iftff-t^^^tCtJ, 7l/"f» 
f£Sft V d d s iC^^T^CDP^^Mch^^o 
[0 0 2 1 ] 

2 X | V t h p | ) - (1) 

fim/iVthp, Vthn0iT^^Vgs-| Vth 
p|, Vgs-Vth nTft3£$ft£ 0 
[0 0 2 3] &±<fl£j^ gigyo-feX^i&Ki; 
0. #h^>vA^<OL#(r^«S«:JEV t h p. Vthn 
OTO»Ufc«£, 7i/<iftf^m^:vdd sco{g;T«-tr> 

50 X7/7'3 0«f7-y>^fg<o $ 6 7U 
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^l^ttVdd s<D(£TtCj:D+»^Vg s - | V t 
hp |, ^diVgs-Vthn^iWcJ</^f;l 

3 0©jf^^^iz:>xm^VSH^J;^V - KVS L± 
cotter. ir>xm^VSH^cto:y-FVSL^iB 

^JT3-C«fe{&Tb, y-HVSL(D«ffittlBp*]T3T 

[0 0 2 5 ] &±iZ7*l,tzTU'imftn&Vd d s CDfg 
T^f*0-fe>X7>7°3 0<Dft^V-v>^££M^'T 

<D-mti>T. nm^i 1-25066 5#^**<t^ 

Takasi Kono, 1999 Symposium on VLSI Circuits Digest 
of Technical Papers, P123-124£Jf3B£ftfe#- A- 20 

[0 0 2 6] B9tt*-y1-H7^ ^S©t>X7> 
[0 0 2 7] i9^#ILT, i7«i^OVDC 

[0028] mi oitm9$><Diz>z.T>-?mi / Emj±m 

7>^»f^«JE*^!HlK9 0 teS*S&3££lHJS§ 1 0 0 30 
£-£U2?®$&l 5 0 t'>7*lilBl 6 OtVDCIal^ 
1 7 0 tPfl'^H^ A@8 2 0 0 ty**??^ 
>T f >^C 2 ££^tTo 

[0 0 2 9 ] I¥ltl^[HlK 1 0 0 tt^S8«iS«fl: e 
xt. Vd d©y'fX?:iitS^P^U7>f J!/ 
^- (LPF) HOt, ^SSglUK 1 2 0 Bf5£<Z> 

mEt^ai^T^m^tHi^i 3 0 t^^^o tibial 

36 i^Oo 

[ 0 0 3 0 ] □ 9 /U 7 1 1 0 ti^Sii y - F 40 
ext. Vdd<hS*y-KGND<?:©raJCit^l«rSa5 
StlfcffitaR 2 0 tn>x>itC 2 0 <b£^^ *VB8« 
glliext. Vd d±©y^X*Bfc&Lfc«fi£j£« 
2 OCCfflrt-T*. 

[0 0 3 1 ] ^««IeIB1 2 0tt;-KA5i:V-^ 

mmzny- h&^zt f u-r >av- fa 6 izmrc^n 

6Pft^^MOSh7>yX^P10(h, y-FA6 
/— HA 5 tPf t^Jl/MOS h7>yX^P 1 1 SO 
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<OV-Xt<D?3lzmmznZ>i&ifiR 2 l tffifiiR 2 1 £ 
y - H A 7 fc ©B S CM 

$n§pft^Mios h7>vx^p 1 1 <h, v-x 
:*gnd::s^^4M-i y >^^exr-h^ 

y-FA7f:Si^tl^Nft^MOS h7>yX^ 
N 1 1 <h£^tfo 

[0 0 3 2] 120(1 ^SPm^mfe e x 

t. Vdd(;ftSUj;^iSlr^t§o 

[0 0 3 3] m*jHI8& 1 3 0 rtom 1 #B8mffi tB*& 1 
3 1 iiP^t^MOS h7>yX^P 12-P15T 
^^^n^o P5 1 t^MOSh7>yX^P12«¥ 
IfCSfSl r^Mb. P^t«MOSh7>yX 

^pn-pi simiKtLxmmrzctvmi^M 

miilhijmi 3 l«7HI!i^lfiVdd s 
fiV r e f s ^tiiW^ *fc, ^2#fl8S&£B#©l 
3 6«Pft^MO Sh7/y7^P16-P19T 

[0034] t^^Mi5on ^2#stete 

mTjg 1 3 6 iSSttStlfc h7>^7ry- h 1 5 1 

* 1 #B8«ffitit*a 1 3 1 tgl^n^h7>X7 
7^- F 1 5 2 fc, -f 1 5 3 <h£^fr 0 Yz?y 

a7/v- 1-151, 1 5 2^^-hK'«, DC^IH 

HU^;!/CO<h#H«fi[V r e f p££B7jU if^PRE 
tf*L U^UKOdi^lcSffiV r e f s £aJ77f £o 
[0 0 3 5] z/7?m$&l 6 o&y-FAi o^y-F 
A 1 2 ch©BBK:»«$ny-hlc-irU^^lHi»i 500 
ffi#ft^£§tt5N^**Jl/MOS h7>yX^N2 0 

y-FA 1 0 ttg^y-HGNDchoDFacs^an 

h^V- FA 1 1 icSa^n^Nft^MOS h 
7>yX^N2 2<h, /-FA12ty-FAl U® 

^Nft^MOSh7>yX^N2U, y — FA 

1 iicy-h43«k«Fu-r>^s«$n«*y~HGN 

DCV-X^li^niiN^t^MOS h?>>>7>j? 
N23ch^^tTo v^^IhIKI 6 0<Oy— FA 1 0^b 

[0 0 3 6] VDC@817 0H Si&ittSHIftTfltJfc 
Sti-Saw^-^ 1 8 0<h-fe>X«SjSVSHt^SS 
ty-Fext. Vd dttwftttSftfcP^^UMO 

9 0££^fr o 

[0 0 3 7 ] n >A u— 5? 1 8 0 e x 

t . Vd d^Wbnt^^y-FA 1 3 CV-X^g 

a^ny- h*3«fctf fu-t >av- fa i 4cgi^n 

^Pft^MIOS h7>^X^P 2 0 y-KAl 

4iy-FA 1 6L<Dffl\z&m2tiy-bizmns i g 

SSttSNft^MOSh7>yX^N2 4t. y — 
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KA 1 3 ty- KA 1 5 4:©MfC«l*Sny- h*V- 
KA1 4i:»aSWP3 : t^MOS h7>yX^P 
2 1i:> /-HA1 5t/-FAl 6 L<D?a\\Zf£Wt£ 

h7>^X^N25<!:, / - H A 1 6 <hlgiffi/ - H G N 
Dt©IBK:*«aft* , --h^n««««ttex t. V d 

tr. 

[0 0 3 8] P5 l V>^^H^<A*IhIK1 9 Oft©P5- 
t^Jl/MOS h7>yX^P2 2tt3>AU— * 18 0 10 

[0 0 3 Q] y7^0^16 0 rt^ffi^ £tT£{f S T 

/tU — ^ 1 8 O^N^-t^MOS h^>>^X^N 2 
4, N 2 5tty — FA 1 6 "Cfcffi 

^P 2 2<D$*-h7-XH*&Vg s £*#<T3C£ 
^njffit^^c Pft^MOSh7>^X^ 
P 2 20) h7 > v'X^lt'l X£jti£6$>he L» -f XvC L/ 

[0 0 4 0] p^**;uK?"f ai§]K2 o o^rtssmfi 

KVd d p£*>X««jfiVSH£(D|Hfc:»tt£ft 
fcPft^MOS h^>S/X^P 2 3 tPft*W 
OS h7>yX^ft^i/P 2 3 0)y-hlC»tt$nfe 

[0 0 4 1 ] r^-r^JUK^-T A08&2 0 0 GO P ^ ^ 
MOSh7>yX^P2 31t H^PRE^HU^Jl/ 
CDch^{C^>^n, t>^fl«VSH{:rt»«fiVd 

[0042] sk±<Dmmmtfi$:yK-?*--rt-- k ^ 

[0 0 4 3] 011H01 0iC^b^ir>X7>y«j^ 

9 o ©Biff **-r^'>r $>^t-ht^ 

[0 0 4 4] S 1 1 £#HBLT\ Rp$8T4eifl9©y , J^ 
t-yBfli^PREttHl/^t*Sfc*> -t:U^ 

®g§ i 5 Octota*snsaj*^«a{4v refpi 

iot, ^U^^—^RfTfiVDClelKl 7 0^ 
e>-tr>X«^VSHfC«{4V r e f p=rtS&ffi{4Vd 
dp«$W. ~7j, :/U^*-vm&«<&[eJ»8 2 
0 Ort^P^t^MOS h7>yX^P 2 3 t)^">$ 

nscti^, 7 0 u^^-^«{i#t^tHi^2 o o^b-fe 
>xmag^v s H\zft^m&v ddp ^«is$ns. 

[0 0 4 5] JK±<0»*. »SIBT4««i<D«*fPRE# 50 
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X V S H 43 «t x * y 7)V 3 > 5r >1t C 2 tC fi 1*1 

[0 0 4 6': ::t. i 7-~ F»^vl//,7;!1 ? iI:-«*^:oRSS 

T4«ffj(C^^T. (I^PRE^LKJk^o CCD 
P^ 1 ^ *^KMA2 0 OCOP^V^^I/MOS h 
7>yX^P2 3^7i^§^ iz>*«8C«lvs 
H*5ct^7 f *^^3>x>-!tC 2lirt»tfiVd d p 
*>&«0*£nfctM8£&*. ft*, irU^iHjg&l 5 
0^SttJ#2tt£«&ii«&V r e f s tte&fzSb. V 

dcsssi 7 o^e»-fe>xaag»vsH^w»&$n^e 

^i7K»^lfiVdd s £ft£ 0 
[0 0 4 7 ] P#£iJT 5Tir>XT>ytStt^fi^-S 0 

n» zsop^n^nHKjk Lu^ji/tft^c^ 

a >^>^c 2 tc#«[3nfc«Wf**"fe>x«S<ftvSH 

icgftijA^o ~z>xmmmv sh com&&7 

[0 0 4 8 ] r*7^3>r>H'C2 0§i$ 

awnK^-rntf, t>x»i^0t>xiiivsH 

(D«fi^Hx-^m&Tfe^7l^^l)!if^a{iVd d s 
^ O < T 5 r ^fl^TsST^^ L-#* L'*r?W£. B#£JfT 4 
KTVDCIhIK 1 7 0**-fe>X«iSilftVSHtCttj|&T« 
tfi^Tl/'I'iftfiVd d s <bftoT^5ft«), ir> 

VddsKT^^T't), 

[0049] m i o^^bfcuuSS^^#-r^-tr>xT 

fiVdds ^IS^b^*-&T^+^^ir>XV"^>^ 
[0 0 5 0] frifftS, -fe>X7>y»if^mi£5!*lEl8S 

T> -tr>XT>^3 OW0&MOS h7>yX^W- 
hV-XifiVg s^iS^(DVd d s/2^bVddp 
-Vdds/2tVddp-Vdd s;/ctf&yCT£^b 

[0 0 5 1 ] 0 1 0fC^L£®^#l^£WT£^>X;7 
>:/»lf£SEEfg£lHlg8 9 0Srffl^fc-fe>Xihf^-e«, ft 
Slfiext. Vd d <hrt§BmiiVd d pi:7H 
»fP«ffiVd d s i^«T<Dli«S*-rs«^ic«W3» 

[0 0 5 2]»«t«*ttext. Vdd>^gU«{4V 
d dp>7K»ffffiVdd s 

K2 0t-A-h*7'f7'^] *-/*-\*5'f7tt 
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(DmCDMtVX. &M¥l 1 - 2 5 0 6 6 5^4i*lwffi 

[0 0 5 4] il2 ^#ILT, ±>7>7>7Kitirn& 
m£®$& 3 0 0 tt, 7 l"{ ShttntiLV d d s L^i 
6V r e f s *aj*-r«>S*«ffi56*lHlK3 0 1 iVD 
0 6 tPft^JVH^ AUKS 3 0 7 tr*7 

[0055] s^ms^^iHj^ 3 o i \*7 v-i m^mn 

Vd d s t#U^#flH«ffiV r e f s £fg£U VDC 
[nj£S3 0 6 icm^T^> = 

[0 0 5 6] VDCHI?S3 0 6Ba>Al/^ 3 0 2 £ 
P^^Jl/F^-f A*IhIK3 0 3 <h£<at?o &43, n>A 
l/-^ 3 0 2ttP^^MOS h7>vX^P20, 
P2 1iNff^I/MOSh7>yX^N24 ( N2 
5, N 2 6 t^6«fiK$n^^iftiS«ISlElKT*0, 
t^MOS h7>yX^N2 4©y-hl:ttt>Xf 
fi»VSH(Oltt^ NftWMOSh7>yX^N 20 
2 5<&y— M£tt#jB«ttV r e f s^A^^tl^o P 
^^*;i/H^>f/tI5!B3 0 3tt^««««fl[e x t. V 
d d £ir>XSfl§U&iv Sri<h(OfHi«l«SE«±4"L/cF5" 
Jl/MO S h 7>yX^ P 2 2 £^fro 

[0 0 5 7] P^-V^JVH^-f A0SS3 0 HZP?** 
Jl/MOSh7>yX^P3 0^ PftT^MOS 
h7>yX^P30^$li/-Fex t. Vddt 
■fe>X»iBliVSHi:©WlC»tt$n, 

a* sns,, 

[o o s 8] \>x±(»m&mfc*m^tt>7s7>?mft ™ 

[0059] 0 13H 01 2 {C^U^c-tr>X7>7°Kj 

[0 0 6 0] HI 3£#HBUT, fipJiJT 6 «fflftt> 

^^P3 0lit>$n, -fe>xSiS»vsHti^8B« 
gffiex t. Vddcyuft-y^ntt/^o 

[0 0 6 1 ] P#£>JT 6tC-tr>XT>yffitt<km^SO 
N, ZSOP^ftlftlHl/^Jk L 40 

X7>7 P 3 O0&MOS h7>yX^^- NV-Xl 

Cdx (Vpre-Vdds) =Cb 
^finyjft-yffiVp r e kOm^ft^MM 

[0 0 6 8] £<D&W<OBmZ* -£>7>7 >7<D9hfc& 50 



10 

e^7HaMfivdd s K^cn^ 

[0 0 6 2 ] 

^ir>xT>yift^mm^^iHi5§3 o o£ffl^T-t>x 

»fP*ff-5 ^<h(cJ:D, 0 8 4'<z>l$#JT3lcji.e>n£<£ 
5 Jiir >X Wif^^^-fe >X«ag» V S H 0«fec7) AiUfc 

[0 0 6 3 ] L^L&#*<E>, A— ttj£<D± 

HT\ ««*fc*BW£LTftlfl«K«ffie x t . Vd 

[0 0 6 4] tfM^IWtlT, *-^-H7<^ 

SUftttBtCftlftf *^«iS«ffi ext. V d d #«T 
Lfctt*. nSBSagSte e x t . Vd d=rtg|5*{5Vd 
d p 

7>7»jf£«EE^£[Hl&9 0, 3 0 0tC:fc^T, 7°Uf 
1"y^f*7 7>^>f>^C 2, C3 tCtii:^^ 
WfiSlfiext. Vdd^K^ns^t^. 
££T, »8«»«ttext. Vd dtttt«±OflP*« 

[0 0 6 6 ] *»$nfc«Wf*^-fe>XftfP(C4i50^T^ 
Htt«ffif*«kD^«:t^«^ttVDC|s|»l 7 0, 3 0 6 

U^bMlilliext. Vd dc7)^«j{3j:0, S 



[0 0 6 7 ] 5r*^y;Hi>x>1f C 2, 

C3©gKCd, t'yhSBL^feHZBLCDeAf 

£Vpre, fyhSO^Jf t-vHMVb 1 
(=Vdd s/2) int* 

a x Vb 1 •*• (2) 
[0 0 6 9] 



(7) 



t#B32 002-334577 



11 

[0 0 7 0 ] Jff * L < tt> mi ©lEffiSSftH -b > 
[0 0 7 1 ] S&»C»*U<tt, ^1©SEE«»&^S 

[0 0 7 2 ] S^fC»*b<tt, KffilUgS«^ S?PSJE 

[0073] ^nta^ ±y7.7>y°(Dmi^m\z\£y 

[0 0 7 4] 2biC»£b<te, y7MHBH 1*1 SSS 30 

[0 0 7 5] cntCcfcO, ffi;fc«EE£l*TSi**£<!:rt* 
pJf£<hft5o S6l:»f*L<li S/7MHBH ^p?« 

[0 0 7 6] cn^ctD. ¥»#*«@K£Bt&Sii:/ 
[0 0 7 7] £btC»£L<te. t>X7>yiME 

rtSB««/- \ i \zm&(Dmj±$:&&-fz>Wi2 (Dmf±mz 

[0 0 7 8 ] ££iC#£b<te* W,2(DmE.mi&^& 
tt. -tr>X7>7 p cD^tt^P^(c0T^^m/±^m^t-^>o 
[0079] uniCcfcO* t>x7>y»ffW:i:7h 
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[0 0 8 0] £6Kl#$L<«:* 3f^CDSffi«* 
[0 0 8 1 ] 

[mm<Dmm<Dmm] eat, cko^wcdsije(^^*@ 

[0 0 8 2 ] [IHfiflDJgffil] HI tt£0>fEW<0*i6<B 

[0 0 8 3] 0 1*#IbT, -ir>X7>y»^*H^ 
£[e1K4 0 0tt*flfi«ffi55*l3K4 0 1 t3>;tl/-* 
4 0 2 tPft*il/H7^f A(hI8S4 0 3 h 
0^4 0 4 ch^#<y ^Ua>^>1tC 1 0 ch^r^tfo 

[0 0 8 4] P^*JUF^-f 0 3 ttPS 1 ** 

MOS h7>yX3 7 P40^ o Pft^MOS 
h7>yX^P4 0 0V — Xtt^BBWK/— He x t. 
VddtCftttSn, ^©HH>«t>XlSiVSH 
tC«^$n^o SfcPf^WMOSh7>yX^P4 
OCD^— httn>yiu— ^4 0 2 E> fcb *i ft 5 e 

[0 0 8 5] [sUUzsy h0K4 0 4W>XtMV 

sHt mm j - v g n d t <Dm \zum \zmm $ nrc t&tn 

if R 3 > R4^bM^tl, "fe>X«««ftVSH©« 
ttSr^EEbfcmffitaft*^ R 3 £R4 <k<D«l*jST* 

sy-KAi o^^a ynv— 9 402 icm^f 

[0 0 8 6 ] B2ttBlfc3KL&SMffi58£l§Itt4 0 
li/ViSiiaB-e**, H2&#HBLT, S*PBtefg£lHlg& 
4 0 1 ttn^/U7^fM4 l l £^«iffiim&4 1 2 <h 
^m»g(lSS4 1 2<Z>fH»©TtC#aa«ffiV r e f ZthJ] 
T^)ffl^(Hl^4 1 3 ££<S&o 

[0 0 8 7 ] u0/^7.y J 4 1 1 tt*HB«»y- H 
ext. Vd d KGNDtCO^fCit^JtC^ 
SnfcffitaR 1 1 £3>^>-tl-C 1 1 <h£^0 0 

[0 0 8 8] 0^/1X^^;U^t4^gBSi^«fee x t . 

vdd^ny^x^iiy-HA4 1 i:eit 

[0 0 8 9] £«jKfl(X^liilK4 1 2H/-HA4 IK 

v-x**««any- f^hk >^v-ha4 2 

Cii^n^Pft^MOS h7>yX^P41(h, 
X-KA42 t^y-KGNDt^&IICgi^ny- 
h*V-KA4 3 i:g«Sn^N?t^MOS 
yX^N4 1t, X-KA4 1 <hP?-t 3h)VM OS h7 
>yX^P4 2 0V-X<!:(OHI:SaSnSfi6iR 1 2 
thSfiiR 1 2ty-HA4 3 ch©PpllC«ttSny- 
y — K A 4 2 Cgi^WPft^MOS h^>^X 
^P4 2<h, V-X^fty-HGNDCgS^nh'l/ 



(8) 
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-f >*5«fctfy- h*V- F A 4 3 JCttlKatlSN^^* 
M10S h7/yX^KM2 ££«afro 

[0 0 9 0 ] Nft*MOS h7>y^j^N4 1tN 
•42,^^ F i 7 — U?&*&Y$. L XiZ 0 * 'K /- r f ;U 
MOS h7>vX^N4 143cktfN4 2 CDH^ffi»ltg^7 

»«sy — hgnd 2t?©«rc«n-5«8S i ^ 

L<&K). Pff^l/MOSh7>vX^P4 1 

Pf t^MlOS h7>yX^P4 lflDfSSi 10 
KbE^StP^V^-JUMOS h7>yX^P4 2 (DttSEE 
»tE*«fc0/hS<'r4i4:fc«t0, *SK IIMfUt 

[0091] m^05S4 1 3t5. neMHs/-F 

ext. Vddiy-HA44 t OMl:S»Sfty- h 
**5£««EIII884 1 2C0/-KA42 diJg^^n^P^^ 
WMOSh7>yX^P4 3d:, ;-KA44ty- 

fa4 5 ^©mfcie^jcftasntfe^y- f#v- f 

A 4 5 izmmZtlZP^^^JlMOS h7>yX^P4 

4, P4 5£, y-x/iv-KA4 5{:Si^ny-h 20 

43.*; F l/< >^Jg±ft /-HGND tCt£^$ tl£ P ^ * 
WMOS F^>>*X^P 4 6 ch^tfP^^JUMO 
S h7>yX^P4 3ttSS«lHl8S4 1 2i^l/> 

OSh7>yX^P44, P4 Stt^^^ffitSjaE^* 
WU Pft^M10Sh7>yX^P46fi±iLT 

[0 0 9 2 ] ? + *JP»lftj6S#tt«flE I *<J#OiE©»aE 

£T\ #BtfiVr e f ©»«»tt*7i< "T 21<h3^Bl«E 

Vref = aXext. Vdd (mi 
fcrtfU a<lT££o "Tftfe^ MlfiVre ftt 
Steext. Vdd (min) <* 0 1MB tt^« 

e:ntiS2pa&5S*iHigS4 o 1 fc^i^x, #RBmffiv r 

ef=lfiext. Vdd (min) £I£/£bfcif£\ 
*IK(&fl>SBmSiSfte x t. Vddtflfiext. Vd 
d (min) ttifi<D«£\ V r e f £r^a£ttzfg 40 

Ifiext. VddCftSl^^itLTM^t 

tc^SBSissffie x t . vddfimmmzm&i&T&m 

ZL-rm* W^WIftT^BtSSSffiex t. Vdd^ 
tt<£_k<D|gfigT&£mffie x t . Vdd (min) £T 

Ol^fig^SSfitfiex t. VddT**^C(h^ 

»*• #fiH«ffi V r e f ext. Vdd (mi 

n) iot, ct0*fa^»t8tfiext. 50 
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* [0093] 0 3 1501 H^RLfc^>A 0 U-^4 0 2 CO 
@&I2T&5 0 13S:# ( «LT, a >A I/— 37 4 0 2 « 
^ffl5«aS«fi e x t . Vdd^bntl^y-KA 

5 i iz;-7.;jmji±ny- wi^ruo?^' - f 

A 5 2 iC^SnSP^t^MOS h7>yX^P 5 
let, 7-KA5 2ty— KA5 4t<DPJ»cSg«Sny 
- Mni"*;^? FHJ&4 0 4i^tBA$n5y7 httS 
MfiSVp r e^WNft^MOS h^>^X 
^N51t> y— FA5 Uy-HA5 3t©Bl:»» 

^ny- h^v-KA 5 2 [cs^$n^>p^^^;uMo 

Sh7>yX^P52^, y— FA 5 3 <hy— FAS 4 

£<Dm\zmmzn, ^w-biz&mm&v r e f 

^^Nft^Jl/MOS h7>yX^N5 2(h < y — FA 

5 4 — FGND£©r*itc»«sny— h t^t 

PRESS^N^t^l/MOS h7>yX^N5 3 £ 

[0 0 9 4] &43, n>/1l/-^4 0 2liifPRE*« 
Hl/^;KD<h#l:Nft^MOS h7>yX^N53 
^*>$n, /— FA 5 3?5^g§DO^^U ffl-^ 
PRE^Ll/^KDtfC, *<0»f^*flfJt'r <5« 

[0 0 9 5] Jfcfc, ««*{b(wcfcD, *MB«B«ffie x 
t. V d d *fiT LtrtStfi V d d p L < & ^ fc 

m<!:9l/^7KifftfiVddsll ^SB«flSS 
ffiext. VddOtt«±OTI8iT»5tfiex t. 
Vdd (min) J; 0 t)g^-£ffitt^ 0 

[0 0 9 6 ] s^miifg^iBi^4 o ia>sm#£n*# 

ItttVreftt^OTMttext. Vdd«i 
coTKfiT&^Sfee x t . Vdd (min) t'A^(D 

[0 0 9 7 ] 

n) - (3) 
Vdd©JOfefc»«T#SJ:5. 2ip«ffiVreftt« 
fiext. Vdd (min) iDfi^ill:Rei/T*< 

[0 0 9 8] £fc, yj^^-v^tCP^^^Jl/F^-f 

aihi!S4 o 3&£>±:>7>mM$LvsHizmti2nz>n& 

^^Uft-yffiVprethn*!:, ^'J^ — 
V p r e tmmm&V r e f £ 5 fcR 

[0 0 9 9] Vpre=Vref/a ■■■ (4) 
&1tl"Olrz/7 F(Hlg§4 0 4*^ffiASn-5y7 Fffi77 
^{iSVp r e ^0i^^i;ct J; ^ C y^;k> 7 
hlHj&&4 0 4<Dffitr[R 3, R 4 <B»tfiM€:K5rr<5. 

[0100] SVpre^aXVpre - (5) 
CZ.X\ ^J^t-y^l^tt^HPlIieex t. 

vd d<D^m£VDc®$&4 i o^effi^^n^yu^ 

t-yfev pre d:0ili{:^^Tiait§ o 



(9) 
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[0 10 1] yj^Y-v^ VDC(hI^4 1 0fa<D3 
0 2 tcA^Sft^fl^P R EteHU^JUT 
$>Z>ZLtfr*>* 3>AU~^4 0 2 tt5t (3) 

MfiSVpr et^gtt, #HB«ffiV r e f ty7 h 
HiMliSVp r e t ©•ttSKfStfcffi'ff D 0£ P ^ 
■\**;!/K^-f A(HlgS4 0 3(CttS^"r^o VDCM4 1 
Ort©P^**;bK^-f A*HIg&4 0 3Bn«5Sfiftte 
xt. Vd d<Z)£HilCJfc§LT^>xmK*lVSHl::y 

( 1 ) ftmnmnGL ext. Vdd #ftffi«iKSfi: e x 
t. V d d(DttI±0TSit»5tfie x t . Vdd 
(m i n) cfcOfcffi^*£ 



Uft-vteVpr e^lfiex t. Vdd (mi 
n) &K)btk<UZ>o i^T, U^JUi/X h[Hl^4 0 4 
^5ffl*$n-5y7 hm*«ffiS Vp r e«#JC#S8« 
<£V r e f <fcDfcfi<&*. 
[0 10 2] ^<D*£H:, 3>/11/-^ 4 0 2 3&^Ui*S 

4 0 3ft©PftWMOS h7>yX^P4 Oteim 

^b^^n^^Uf-t-yffiVp r eteSrKftBMI 
KSfiext. VddtUK&O, 7°Uft-ytH 

x*!y^3>5 f >u-c i o\z9ymn&n&e x t . V 

( 2 ) ^mm¥Mi<L ext. Vdd ^mfe ext. V d * 
Cd-Cb aXVb le/(ext 

i3>x»^«a>/ti/-^(cA*^n-5fi^p 

RE^7tWu<!:^6, HI IC^La_ i£>A7>7° 
1ME«EE38£IhIK4 0 Ottiff^Mt^c £oT, -fc 

C 1 Ofc»*Snfc«ffiS:-fe>X«iHlVSH^ttJ&-r 

[0 110] J^JiCOKff^.fcO, x^!y^3>^>1t 
i:iat^MtfiTfel)7 0| Jft-ylfiVp r e£ 
^mi^ttfeext. Vdd<Dtt«±if$n5TI8ffiT 
fcaSfiext. Vdd (m \ n) &LT\ZfjiZ>£olzm 
Sn^di-e, ^'J^t-^Rlc^aitMtte x t . 

vdd a*£Ki l t *> -t > xm^n v s h \z h * ma 
x 7 > -?mftmj±¥£*k®$& £ «j ^ * - vmzmfe s 
ffi%wm?&£tx*±>x7>7mmnmiz&^T-t> 

X7>^MtSMOS h7>y^^©y-h-V- 

[oiin [mmo)&m2] mm<ommir^ 
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*d (mi n) 

\Z£.Q* 7 0| J^t-yi(iVpre^i(iext. Vd 

d (min) i;-DK<7i-:>^-3', i • ? h sirs 1 * 

0 4^etB*Sn^'>7 bm^SfcS Vp r e 
i£V r e f iHiKf^o 

[0 10 4] ^(^^*, 3>A°U™^4 0 2frt>titflZ 
nSffl^DOOSfitfiffl, Pft^MOSh7> 
yX^P4 0)5^7^ni»o 
10 [0 10 5] ^<Dfz&, ir>X«MISVS H±C07°U5 1 
t-ylfiVpr e^tfiex t. Vdd (min) 
^L<fc££^CP5^^F^A0g§4 0 3**ffiffl) 

[0 10 6] ioL "fe>^«JSj»V r SHJ:C0yU^^ 
-ylfiVpre^:tfiext. Vdd (min) 

CI OClfiex t. Vdd (min) 

[0 10 7] EJl±a)»f^tcJ;0H2tcSbfcir>X7> 
ho ^fEI4l5lB4 0 O^ffl^fci^yj^t-y 

pre^Wtfiext. Vdd©ll«ttH4©«fc 

[0 10 8] 04^^UfcyU^A- — ^*{4Vp r e <h 
Mtlifiext. Vdd£©HfiM3j;tf (2) i£*> 
i2*(?)T^77%3>T> H tC 1 0(Z)giCdij: 

[0 10 9] 

Vdd (mi n) -Vdd s) ••• (6) 
30 jii^y hSKCfiK^^tyUft-ytev pre 

[0 112] L^b^^6, ^Oif^. Kifitf*>-3#l¥ 
<Dya±7.^miz£Z>y°>J3 L ^--i/miiLV p r e^B 

[0 113] 0 5Hd<7)^BJ<D^SS(D»M2{Ci5^^-tr 
[0 114] |5^#IIT, ^2 tttKLT^^O 

o o^Rt$nt^§o 

[0 115] U^k>7 MeI!&5 0 0 14. ^SBS^/- 

Fext. Vd dt^y- Kt<Dra^it9»j^«a$n 

^cN^tWMOSh7>y7^N6 1, N62^ 
fro N3^*JUMOS h7>yX^N6 lG>y— Hctt 
t>XMIV SH0r>mfi:^ N^t«MOSh7> 
y7^N6 2©y- Mcte#HB«ffiV r e f^n-fft 
50 A^^tl^o Nft^MOSh7>yX^N6 l^N 



(10) 
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6 2 £<D&m&T*$>2>S- HA6 0^63>/1l/-^4 
0 2 tCv7 hffi^ffifiS Vp r e»StlS. 

[0116] ^<Dm<D&i&ffi$L\$m2 tmc-e&ziz 
a. -cczyjmzmmzu^o Mzms&m&m&ttft 

ext. Vd d(Z)tt<£±<&TE«T*£«&e x t . V 
dd (min) J: 0 fei^-Stfitt^o 

[o 1 1 7] us, a2ps&58£ing&4 o i^6>m*a 10 

tt£>#Bgfl|{iv r e f ICOHT, 
Vref = ext. Vdd (min)/ 2 

MOSh7>yX^N6L N6 2 fcKHUlM X 

[0118] MhIK5 0 O^btti 

*Sn5y7 MH^tfiSVp r eH 
SVp re = V pre/2 

[0 119] £<0<h^ VDCIhI^4 1 OfiOPft* 
;i/H^-f AtHlgS4 0 3tt^fflSaSS&e x t . V d d CD 

.-^wn >-r-t_^ ~r ^ u c tt^WtI^Cj-s — - 5 ff% 

Vp r e £J^Ttf)£5tCm7}T£o 
( 1 ) 9VW>nWMit ext. Vdd Wililfi e x 
t. Vdd 0ttS±OTSit*5lfi ext. Vdd 
(m i n) < fcD*>ffiH»'& 

Uft-yffiVpre^tfiext. Vdd (mi 
n) ±t>fcte<&*. ioT, MH&5 0 0 

rt^N^t^MOS h7>yX^N6 lO^-MCA 

V p r e <#B8«ffiV r e f tfoZ>» 

[0120] ct^T, 3>Al/-^4 0 2^6tB*$n 
5^DO<9m&te{gTU P^*JUK^-T A4 0 3 

[0 12 1] Wcfe, Pft^H7^fA4 0 3*^ 

ffiext. Vdd^KftD, ^*—?*ttx# 
^y;Un>T ! >+rC 1 0 Klfl>85SKSffie x t . Vdd 

( 2 ) ^gf5«:^«{4: ext. Vdd ext. V d 

d (min) J;r)fcift<ftofc*& 
P?^^;U K5^fA4 0 3^£<£>^*te:cfc 0, yj^^r 
-yffiV p r e^tSe xt. Vdd (min) M< 
t£r>tzi&&* htsISSS 0 0 F*J<£>N^ V *JUM 

OS h7/yX^N6 i©y-nfi^±#t. 

LT, y7 httiAf fiS Vp r e>#ItfiV r e f i 



30 



40 



50 
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[0 12 2] *0>iS*, 3>Al/-^4 0 2^btB7^$ 
n^fWiTl, Pfv*Jl/MOSh7>yX5'P4 

o***:7S*i£. 

[0 12 3] -:C^). L: A^ISVSHKDy^f 
-V — villi V pre ext. Vdd (min) \Z 

[0i 2 43 K±©lfPi:±5. ^'Jft-yifivp 

retMSIifiext. V d d £ <DM&te^MV>J& 

mi K:«ufc-fe>A7>^»f^«ffi5s*iatt4 o ocd* 

&^:^li:<i4(7)^77T > itCi^Tt^ 0 
[0 12 5] 5 SIC, H5«C*bfc@a«J5K**-rS'fe 

^41-^7°Uf t-yffiVp r e0»il #fl8S 

[0126] mmvmmsi mmvmmi&xzsmm 

>^>- t ttc#«^n/c^?^^'fe>X^^V S H 
[0 12 7] ncn?, ^ISR^ffli^ictt, ^BBSiB*te 

ext. Vdd^lfiext. Vdd (min) £ D & 

t***> t **fi - o 3 3 rc&, ^(D^o &ttar? \t y° u 

— vHteV p r e <fH£ e x t . Vdd (min) 

tuz> 0 J"*) yyli^y^yy-cD^mte^ (6) 
nsi^Mt^fc^ e x t . Vdd^ 

ffiext. Vdd (min) £ K> fcT^SttJBOTB 21 

[0128] ^ CT^SB*^^ ext. Vdd 
ext. Vdd (min) <£ D fcT^Sttlt^fi - o 
^^-et>-fe>Xiftf^BfOir>X«ai^VSHCD«^^H 
T-^C^b^Hitfe^7l/'fMHiVdd s tC^ 
■3 £ £&T*ZZ> Z. (h^I^UK 

[0 12 9] 0 6ttr<D5!K<DjlJSa)^3Jc*5^S-b: 

[0 13 0] 0 6^r#HSLT> ir >X 7 > ^ISft^ffiSS 
0 0 2£Jt«LT, S2p*{i^3E[H]£§ 4 

0 10ftbOl:2ii(D#IlfiV r e f *5<fctfV r e 

f s ^^^-r^>s^m{5:^^[Hi^7 o l^iaa^n, fr 
fcKSiiavDciPigss o o^ii^nti^o # 

RM&V r e f s «7l/<il)fPf &Vd d s tfl^t 

[0131] S*p«ffi5l*lHl8S 7 0 1 ItmmniiLV r e 
f &n A 0 2 (Ctc^U #IlfiV r e f s 

£J$Sjvdcihis&8 0 otcas^-r^o SVBS^^IhIK 

7 0 1 <Dls]&#tri»i@ 1 0 tc^L^cS^ms^^lH]^ 1 



(11) 
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0 0 tHUTftSfc*. 06 
mmmiiV r e f £#!fi«{£V r e f s CDfg^tel 
IS«:|S|i;tLfc*^ IllftVr e f ©36£EI»<fc#!!B 

[0 13 2] ««|VDCIhIK8 0 Ott, 3>A°l/-^8 
0 1 t P^^^Jl/K^-f 0 2 ££<afro 

[0 13 3] *8 0 1 ©lHlK*lJ*ttn >/1U 

4 0 2 £^UT$>£fc#K *<DiB9lttHk9iIS& 

3>/t!/-^80 1li#ItfiVref st 10 

-TA8 0 2ft©Pft*^MOS h^>>?X^P 8 Otr 
f^DO 2 ^tB^T^>o *fc. □>/1l/-?8 0lBg 

[0 13 4] fitgjVD 0 088 8 0 Ott-fe>xmiS»VS 
Hl:7K»lffffiVd d s ^Ll^&SrflMS"^ «t 

[0 13 5] £43, 0 6Tte#HSS{iV r e f s = 71/ 20 
<ftWVd d s CD^^CDlHlgS^t^oTV^^, 
«|ftVDClHlK8 0 0©USl:I«fti>7 b^B^lSM 

y <l Ud, ea iiL v i cr i o — y v i »j i r «b ijl v ^* ^. 

*t*il*T*l»VDClHltt8 0 0^ 

[0 13 6] J^±co[Hl^«fi£^:WT ; 5ii>^T>^ffi]^ 
^J±5££®B7 0 ooifif^tc^^TgiHj-r^o 

[0 13 7] ft*, ^^UtJHltt^^tl^Hr-^ 
•ffit^b^U^ftffWffiVd d s tt, 30 
ext. VddwitilWTKlT^^ffiex t. V 
dd (min) iOfcfi^-jE^ffitf*. 
[0 13 8] T ? ^^7°Jl/3>7 :f >1tC 1 ood^m^^: 
(6) T&ete^n^«-&, 7 p, J^^-> ? BfCD'fe>Xtt 
S8VSH0fSVpre^ifiext. Vdd (mi 
n) ^^b<^^ct3tCT f ^^7 p Jl/3>x>^C 1 0^ 

st^nx^nn ^y^m^iz^x. ir>xmifg 

4. J:oT, -fe>^»f^*^*H6VDClUB8 0 0*^ 

[0 13 9] — y°U5 L -v-v^^ir>xmiji^vs 
H^lfiVp r e^lfie xt. Vdd (min) J; 9 

<&§*-&^**r-5o ctoT, :©i§aaiavDc 

[Hlg§8 0 0^6«W3W«jesn, -fe>X«SI8lVSH0) 
*{4^7l/-ri^^fiVd d s tmL<t£Z>£o\zfflffl 

[0140] kukdjs*. -tr>xr >7mftmf±m$i® so 
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Z>z£\z&r)X7 i )3 L *'-z/<p\Z7 : jjyzf)l>zi >T ? >it 

s n smffi^TSi-r z>m&x>t> % xst'r^c- 

ir>X^MI&VSH<7)S{££:7l^ Ifrff«{£Vd d s t 
[0141] ^>X7>7!M£BJ£5S£Ih188 7 0 

o{ciss^n^>^^^y^^>T r >itc i o <z>5gaa*5S; 
(6) T*S$n§ffi«fc'0/h$^i^f:*^Tfc. ir> 
X»fls*K*i«|VDCia&8 0 0 Srtbf^Sit^il^lCcfc 

ftffltVd d s fc*L<-T£il£a*nJfiB£ft«>. 
[0 14 2] ^{HlBB^$nfc*ffiO^ffitt-r^TC0^T 

MM^^zs^^mm^xcD-t^xco^^^^n^ z. t: 

[0143] 

[5£BJ3<£?;4^] C(D^0Jlc:J;{9, 1r>X7>:/cDlM^ii 

[H i ] z(D^m<Dmm(DmwAz^^-^yxT>y 0 m 

[0 2 ] EI 1 kl3SL&X*«ffi38£leItt4 0 1 <7)[eJ£§ 
0T&£ O 

[El 3] EI 1 iC^LfcnW^U — 0 2 (D\n\$&mX 

[EI 4] -fe>XT>y»^*JE5§^[HlS§4 0 0 SrfflU 
fc«^©y'J 3^ — v^tC&b ^ fe>X«iBSIV SHI 
O^Jft-^tftVp r e^MStfie x t. V 
d d CDHfe^r^f EIT^>^>o 

[0 5 ] £<DRW(D$Zm<DJ&&2\Zi$tf2>±>X7> 

:/»jf£«m5££[Hi£§6 o 0(7)iuKBi-e&-5o 

[0 7 ] DRAMrt^^^Ut^TKS^S^^ 
T0BEIT£>£o 
[0 8] 0 7 {Z^bfc-ir>X7>y 3 OCDiftf^^^-r 

[0 9 ] A— H ^-f ^3©t>X7>^liI 

^t"lHlB0T$>^o 

[0 1 0] 0 9 4 3 ^-fe>X7>7 P l*^l±^^[HlB9 
O(DIhISS0T**^>o 

[011] 010 tc^Lfc-ir>XT>yiftfPmm^^ 
[012] fg2£):t-A- K^-f ^SC0)-fe>X7> 
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[Hi 3] mi 2 iz^Lfciz>xT >y 0 W]ftni£?£& 

[HISS 9 0 (Dihft&T^t '$ r -f 5 hT^^, 

.•■10 AwjtiiU 2 0 • Ifv hSV2? fXSIB.. 3 
0 t>X7>^ 4 0, 1 7 0, 3 0 6 
fi5!±lHl?S (VDC) , 9 0, 3 0 0 t>X7>^l 
f£SJ±5E£lEj&. 1 0 0 KflSflfl:5S£lHl», 110 * 
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♦□•>/U7^M (LPF) , 120 S«8E0K, 1 
3 0 m^/lHlgS, 131 136 

m2m%M&at!&. iso -ti'2?ms&* is 

1 , • I 5 2 ! 7~\~7 f >"■ I* , ' 1 " j > ^ HjSS . 
1 8 0, 3 0 2, 4 0 2 3>/\°l<— 190, 20 
0, 3 0 3, 3 0 7 P^ir^JH^-f ASK. 
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